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PREFACE

The metric system of measurement is working its way into all aspects
of American life: sports, schools, health care, gasoline pumps, wine and
liquor, manufacturing, weather reports, and soft drink bottles., The U.S.
Metric Board was established to assist individuals, groups, governments,
companies, and others who voluntarily choose to convert to using the metric
system, One of their missions is research on how conversion to metric
occurs and what its effects are on those who convert and on the nation.

Over ahe last decade, the effects of metric conversion on small busi-
nesses has be n the subject of controversy, concern,and conjecture,
Enthusiasts for metric arqgue that conversion would benefit small businesses
in two ways. It would expand their markets -- especially export markets.

It would also improve business by making production processes more rational.
Dissenters argue that conversion is unnecessary and possibly harmful to

the large majority of the nation's small businesses. They see the primary
benefits of conversion going to the large corporations -- especially the
multi-national corporations.

Against this backdrop of controversy, the U.S. Metric Board is ful-
fiiling its statutory mission to find out what happens to small businesses
when they convert, This is the second U.S. Metric Board sponsored study of
small business. The first project was a ground breaking survey of metric
activities and attitudes in small businesses. This study was designed to
move beyond the atomic data of the survey to develop holistic, detailed
accounts of conversion. 1he plan was to locate a few small businesses
which had made substantial investment in converting to metric. Substantial
investment would provide the context for detailed accounts of the costs,
benefits, anticipations, problems, and opportunities and results of small
business conversions. Part of the plan involved studying a constellation of
suppliers and customers of the key small companies. The constellation would
extend the holistic analysis outside the key companies and reveal external

causes and effects of conversion,
In the first stages of the project the team sought contacts with smal)
businesses for two purposes: f{a) to improve the analytical plan through
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discussions with successful converters and (b) to locate possible key
companies for in-depth analysis. As difficulties arose in locating
successful converters and key companies, the search changed, This report
recounts how the search progressed and what was found.

The search was revealing and highly productive in an unexpected way.
Very few companies qualify for in-depth analysis. However, talking to over
1100 companies revealed a fascinating policy-rich portrait of metric prod-
uction bv Americ2's small businesses,

Several people were instrumental to the work. Marcy Carnavan and
Kathryn Rucker contacted many of the 1100 businesses. Teresa Gorman, Lisa
Heinz, Andrea Coolidge, Silvia Marinilli, and Grant Prillaman assisted through~
out the project. Terry Saunders Parsons was responsible for administration;
Bernice Mann produced the report. At the U.S. Metric Board, Gene Visco,

Ed McEvoy and Stan Parent were enthusiastic, attentive patrons ever helpful
in guiding us through this difficult task. David Freund of USMB helped us
find our way through the USMB information files. Mary Foote of Damans
Associates was particularly helpful in establishing contacts with respon-
dents to the first small business study. Bruce Kirchoff and Bruce Phillips
of the Small Business Administration (SBA), Charles Thiel of the Federal
Emergency Management Agency (FEMA), David Goldman of the National Bureau
of Standards (NBS), G. Patrick Johnson of the National Science Foundation
(NSF), and David Gorin of the American National Metric Council (ANMC) gave
indispensable assistance during the search,
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SUMMARY

General Finding

There is a widespread capability among the nation's small businesses to
produce metric products. However, the investment and extent of conversion
for most small businesses is very small and unimportant. ODeveloping a metric
capability is seen by most businesses as a routine, unexceptional, necessary
cost of doing business. Conversion to metric by small businesses is usually
the result of demands from existing customers -- expecially large
corporations. Few small businesses have converted to increase foreign sales.
The capability developed by small businesses to produce metric products is
widespread b. shallow. Unusual or big demands for metric products are
likely to be difficult for most small businesses to handle with present
capabilities.

Search and Strategy

These conclusions are derived from contacts with 1,16} businesses --
small businesses (868) and the large businesses they supply (293). The
purpose of these contacts was to locate a few small businesses for in-depth
analysis of the costs, benefits, problems, and opportunities posed by
conversion to the metric system. To find small businesses with sufficient
activity to warrant extensive analysis of costs and benefits, the study
concentrated on small businesses that had made substantial investments in
converting to metric. Following the results of previous research and the
advice of experts, the study team searched among small manufacturers for
manufacturers of hard metric products; they would ‘be most Tikely to make
substantial investments in conversion since they would be purchasing new
production equipment to incorporate metric dimensions. The focus on
substantial investments eliminated over 90% of small businesses -- wholesale
trade, retail trade, service, and other types of companies.

The search strateqy was evolutionary and convergent. In looking for
substantial investors in metric conversion, many sources were used: the
metric literature, trade press, trade and husiness associations, informed
observers, large corporations, and companies contacted in previous USMB
research. A comprehensive and intensive search was made of the industrial
base of Pennsylvania and Maryland -- states with many, diverse industries.




Number and Investments of Metric Small Businesses

From this directed search for small businesses making substantial
investments in metric conversion, only a handful of companies (a) considered
their investment substantial, and (b) spent over $10,000 in converting to
metric. Specifically:

e Three companies spent over $10,000 on conversion and considered the
investment substantial; another four spent over $10,000 but did not
cee the investment as substantial. These seven represent less than
1% of all the small businesses contacted -- less than 3% of all the
metric producing small businesses contacted.

e Three of every ten small businesses contacted made hard metric
products. Most of these companies made insubstantial investments
in conversion -- bty their own estimate and in terms of che $10,000
threshold. Several companies had always produceu metric products.

e The other seven out of every ten small businesses contacted
continue to produce using only customary dimensions.

Findings on the Conversion Process

In the course of contacting these 1,100 companies, a number of
interesting and important findings concerning conversion emerged:

® Most small businesses convert part of their production to metric
because of customer demands. Usually the customer is a large
corporation that has converted to metric.

o Few companies convert more than a very small percentage of their
production to metric.

e Most companies respond to metric requests by converting the reguest
into customary units and producing it using conventional machines.

e Conversion has cost small businesses very little. Most companies
have spent less than $5,000, often around $1,000, converting to
metric. Low cost electronic dual readouts have made conversion
easy and relatively inexpensive,

o Conversion occurs on the margin. Most businesses dn not shift to
metric all at once. As new machines are ordered or new tools
bought, small businesses purchase tools and machines that can
produce in both metric and customary units. Few make major
purchases solely for metric production.




e Conversion to metric is often spurred by the need to repair,
modify, or replace foreign machinery. In a number of industries
such as mining, candy machinery, and electron microscopes, all
machinery is made overseas. To fix this metric machinery, local
suppliers and service companies must begin to deal with metric
dimensions.

e Metric activity is greatest in the machine and fabricated metal
products industries -- industries making products for other
industries. Metric has made few inroads to the highly diffuse
consumer industries, such as food, apparel, leather goods, and
furniture.

e Lar. corporations often assist their small business suppliers in
meetirg their metric demands. It is in both parties' interests.

e There is little awareness of or interest in sector planning
related to metric conversion. Conversion occurs nn an individual
company level; few companies know of others in their area or
their industry that have converted to metric.
The portrait drawn here is one of a widespread but shallow capability
to produce to metric dimensions. How this thin capability, developed
incrementally, would respond to a major surge in the demand for metric

products is unclear.

Interpretation

The importance of small businesses to metric conversion has been
highlighted repeatedly -- in Congressional reports on metric, in the
language of the Metric Act of 1975, in the inclusion of small business
representatives on the U.S. Metric Board, and in the establishment of a
Small Business Advisory Group of the American National Metric Council.

The effect of conversion on small businesses has been a central concern in
the metric debate. To characterize the past decade's debate, at one extreme
stand the metric enthusiasts who see benefits to all in a rapid and complete
shift to metric production. At the other extreme are the hard-line
traditionalists who see little justification for metric conversion -- an
unnecessary, non-competitive waste of resources. This section discusses

the implications of this study's findings for the various issues that

separate these two positions.




The issues relate to:

The extent of conversion;

The cost of conversion;

The nature of conversion;

The motivation for conversion;
The equity of conversion;

The pace of conversion;

The future of conversion.

Exhibit 1 illustrates the implications of the study findings on each of
the seven issues. The dart (#) on the scale indicates the pole of the
controversy the findings favor. For example, if the dart is near the
enthusiast pesition, as in the case of costs, the findings favor the
enthusiasts' interpretation of that particular issue. The findings support
both positions but on different issues. On several jssues they come down
close to the middle. The following describes the rationale behind the
position of each of the darts.

Extent of Conversion

The enthusiasts argue that conversion is occurring in all sectors of
the economy. The hardliners argue that metric has seen its heyday -- the
flurry of activity surrounded the passage of the 1975 Act; the level of
activity has remained constant or declined since then. The study's findings
indicate a widespread capability to produce metric products for a wide range
of manufacturing industries. However, these industries are concentrated in
the metals and machinery related manufacturing industries. Many consumer
industries remain customary.

Cost of Conversion
The hardliners argue that the costs of metric conversion would be a

substantial drain on the limited resources of the small business.
Enthusiasts cite the experience of larger companies in stating that the
costs of conversion are much less than most businesses estimate. From the
responses of the 257 metric small businesses, the costs of conversion are
unimportant -- primarily because the extent of conversion is so small. Most
companies feel that a full scale conversion is unnecessary and prohibitively
costly.

o e e ———
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EXHIBIT 1

FINDINGS ON THE ISSUES CONCERNING METRIC CONVERSION AND SMALL BUSINESSES

Issue

ENTHUSTASTS HARD LINERS

Extent of Conversion

Widespread in many industries x ... . . 0 . . . . X Moving slowly; few industries

A

Cost of Conversion

Trivial costs with caution x‘. ..0....x Possible major economic losses

Nature of Conversion

Hard conversion of products X o o0 .00 . 4. X Dual measurement; conventional ﬁ
and processes in many areas A measurement clearly dominates '

Motivation far Conversion

Voluntary search for new X ... .0...,4x Involuntary conversion forced
markets - home and abroad A by demands from larqe corporations. ‘
Equity of Conversion
All will benefit X ... .ji .+ « . %X Multinationals benefit at the
expense of small businesses.

Pace of Conversion

Rapid and complete X . . . .ji. P Ad-hoc, as needed

Future of Conversion

Complete conversion in X o . . .j‘. . . . X Limited conversion over the long y
term; consumer never converts

the near future




Nature of Conversion

For the enthusiast, conversion to metric implies an extensive and
complete shift of all measurement to metric dimensions; conversion is
adopting a new language. For the hardliners, conversion is more like
bilingualism; metric should be used only when it is asked for. The primary
measurement system in the U.S. is customary and will continue to be so
for the indefinite future. According to the study, conversion most closely
approximates the hardliner position -- few companies have converted more
than a negligible amount of their production to metric. Much of that
production is done using customary units.

Motivation for Conversion
According to the hardliners, the only reason small business will

convert to metric is if it is forced to by government or big business; small
businesses have little interest in export trade -- the key force behind
conversion. Given their view regarding the unnecessary costs of conversion,
hardliners feel conversion would definitely harm small businesses. The
enthusiasts feel small businesses will voluntarily convert when they see
the rest of the industry converting; this would be easiest to accomplish if
there were a plan and a mandate for change. Short of that, the smart small
business person will see the value in converting to improve domestic as well
as export business, according to the enthusiast. The results of the search
indicate that most small businesses do not convert until they are forced to
by the demands of their customers -- usually large businesses. Few of them
are involved or interested in export trade.

Equity of Conversion
The enthusiasts argue that converting small businesses to metric will

benefit all -- large business, consumers, small business -- by improving the
nation’s export position. Also, once the initial problems are overcome, the
conversion will make calculations simpler. To the hardliner, the conversion
to metric will benefit big business, especially the multinationals. It will
hurt labor, small business, and the consumer as they absorb the necessary
costs of conversion. The findings on this issue are ambiguous. Conversion
clearly helps large business. However, as it occurs at present -- gradually
and at low cost -- it is not hurting small business, labor, or consumers.




It is not necessarily benefiting these groups either., Few small businesses
use metric to expand their markets or to rationalize their production

. processes. One element promoting equity in conversion has been the
active, albeit self-interested, assistance offered by big businesses to the

small business converter.

Pace of Conversion

The hardliners argue that conversion to metric should be completely
voluntary; in addition, it should be undertaken on an as needed basis, that
is, as needed by the individual company. The enthusiast would prefer a
mandate for conversion to metric measurement to ease the problems of f
transition and reduce inequity. Short of a mandate the enthusiast feels “
that the industry should cooperate and plan for conversion. The findings
of this study indicate conversion is occurring on an ad hoc, unplanned basis
as demands from existing customers warrant the conversion. There does not f
appear to be a shared image in any of the industries of what the future |

holds for metric. There is also little knowledge of what others in the
industry are doing to convert to metric.

The Future of Conversion

The enthusiast sees a metric America in the near future. The pressures
of an all metric world make conversion of the U.S. inevitable. A1l sectors
of the economy, including consumer goocd-, will convert. Hardliners insist
that America remains powerful in the global economy and therefore will not
be forced to convert to metric by the actions of other nations. The only
ones who will convert are the large multinationals who sell to foreign
customers. At most, according to hardliners, conversion will only occur in
basic and intermediate production, not in consumer goods. Again, the
results are ambiguous on this point. Some contacts see conversion as
inevitable; for others, it was a fad whose time has come and gone. Most of
the conversion has been in basic and intermediate industries -- small as well
as big businesses have made the change. The future -- especially as
reflected in the perceptions of the small business persons contacted -- is
uncertain,




Folicy Implications

The metric debate is typical of one kind of public policy controversy

in which a major action or development is possible. Large and powerful
interests mobilize and take strong positions, but there is a dearth of
solid policy-oriented information. The result is a tendency toward extreme
intransigent positions. The research shows that no extreme is justified.
Conversion is neither as extensive nor as voluntary as enthusiasts would
like to believe. It is not as costly or as inequitable as the hardliners
claimed.

The present polic, :f drift has developed a broad but shallow metric
capability among America's manufacturers. This policy has engendered little
cost and few problems for the nation's small businesses. They are managing
quite adequately in the present situation. The policy of drift is not doing
the nation any visible harm. However, it is not doing the nation any good.

Major shifts in the demand for metric praducts are not likely to be
handled by present capabilities. Forcing such changes through procurement
or government mandate could engender the often cited problems of costs and
inequities. However, without a significant push, the metric capability of
the nation's small businesses may not develop beyond its current state.

While further understanding of the effects on small business of
conversion to metric would be useful, perhaps more in the public interest
would be pursuing positive policy questions such as:

e Can metric conversion assist the reindustrialization of the

American economy?

e Can accelerated metric conversion develop more extensive and
diversified export trade and better balance of payments?

e Is accelerated metric conversion a potential benefit for the
economic health of the nation?

The fundamental question remains unanswered and ignored, What is the

desired future of metric conversion in the United States?




INTRODUCTION

The metric system of measurement is gaining acceptance in many areas
of American life -- from schools to missiles, from weather reports to ligquor
bottles, from pills to gasoline. As the nation adopts the metric system,
problems arise. That is the nature of change. Should there be only one
official measurement system? What about the costs of dual inventories?
What is the effect of conversion to metric on worker job security? On
advancement? On collective bargaining? Who pays for conversion -- The
consumer? The taxpayer? The corporations which convert? How should they
pay? What is voluntary conversion?

These and other issues have been raised in the decade of debate over
metric conversion in the U.S. A matter of intense concern has been the
consequences of conversion for the nation's small businesses, Enthusiasts
of metric conversion argue that metric conversion would be inexpensive
and would open new markets, here and abroad. Enthusiasts argue that conver-
sion should be planned and executed within a definite period, so that no
one will suffer unduly from conversion. Others argue that conversion is
unnecessary for the majority of America's small businesses -- locally
oriented retail and service businesses such as dry cleaners, grocers, gas
stations, plumbers, clothing stores, and cab companies. Antagonists see
metric as most likely to benefit large corporations -- especially multi-

national corporations. Labor, small businesses, and consumers would in effect

subsidize the conversion benefits for these larger corporations. A factor
in the argument against conversion is the belief that the costs of con-
version are much larger than the enthusiasts admit.

In discharging its statutory responsibility, the U.S. Metric Board
has sponsored research to improve our understanding of the nature and
effects of metric conversion among small businesses. This is the second
study the USMB has undertaken on this subject. The previous study under-
taken by the Board on this subject was a survey of metric activity and
attitudes among small businesses. This study shifts the focus from the

broad survey to developing a detailed understanding of the costs, benefits,
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anticipations, problems, and opportunities and outcomes of conversion. An
accurate picture could be used to develop policies for easing any widespread
big problems of metric conversion.

Before detailed analyses of the conversions of small businesses to
the metric system were developed, the study team wanted to interview
small businesses which had converted to metric. While there are a large num-
ber of small businesses that produce products to metric dimensions, the
study team was looking for a particular type of small business converter --
one that had m¢1e a substantial investment in converting to metric. A
company with a suostantial investment would be the best subject for an
in-depth analysis of costs and benefits of conversion. B8y definition,
this meant a small manufacturing firm making hard metric products --
products designed to metric not customary meésurements. This report
describes the evolving search for small businesses making substantial
investments in converting to metric, the reasons it took the paths it did,
and what was found at each step.

The results of this search are highly informative for research and
policy. Through contacts with over 1100 companies an image of small business
involvement with metric has emerged that is sharply at odds with previous
interpretations, but consistent with previous findings. The results also
reduce the ambiguity of previous research. The results are not the final
word. They merely report where the nation stands as a result of past
and current policies. The information should stimulate a new interest in
metric policy based on an understanding of how conversicn happens and what
effects occur.

The report is organized in two major sections. The Background
section describes the purpose and rationale. A key point in this dis-
cussion is a description of the specific universe contacted and why that
particular slice of the small business community was chosen. The second

section, Searches, describes the several searches and their outcomes.
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BACKGROUND

The Project Strategy

The research plan was to extend the analysis begun in a previous
survey which covered:

o the Tevel of conversion among small businesses in manufactur-
ing, wholesale, and retail trade construction and trénsportation

e factors related to the decision to convert
e the types of assistance sought while converting

o the ways small businesses made their views known
about metric conversion to public policymakers

e views of small businesses on the future of metric
conversion,

That survey, collecting data on 1100 companies around the country, concluded
that a modest but significant amount of metric production had been developed
with few problems as a result of demands from the firm's customers or
suppliers.*

Where the previous survey had yielded atomic or highly discrete data on
the state of metric, the present research would provide integrated, holistic
accounts of conversion experiences, The purposes of this project according
to the USMB solicitation are:

e an assessment of the actual costs and benefits of
conversion experienced by small businesses,

e a detailed review of the alternative forms of
representation ** (voices or channels) available
to the small business community.

On the issue of costs and benefits, the solicitation further requires the
analysis to:

e determine the direct and indirect, monetary and non-monetary
costs and benefits to selected small businesses and industries
which have converted to the metric system. Of major interest
are conversions to hard metric units, that is, products made
to metric dimensions, with lesser interest in cases of soft
conversion (metric labeling of products made to customery
units), Costs include cost and availability of credit,

*  Damans and Associates, Survey of Small Businesses: Issues in Metric
Conversion and Planning., Prepared for the U.S, Metric Board,
December, 1980.

** This report covers the search for companies to contact regarding the
costs, benefits, problems, and opportunities of conversion, Research
results on representation have been described in memoranda to the USMB




The study team proposed a research plan to meet these goals based on
describing the conversion experiences of clusters of small businesses.
These clusters would consist of:

e a relatively large-size small business which has undergone
hard metrication, and which was not previously involved in
metric-related activities, e.qg., not a scientific instrument
supplier;

e from the suppliers to that company, a small business
impacted by the hard metrication;

e on the output side, customers of the company, potentially
or in fact, impacted by hard metrication.

Exhibit 2 shows the cluster concept. For each cluster, the research would
develop: (a) a qualitative description of conversion to metric, including
the way the decision was made, how the conversion took place, who was
involved, the kinds of problems that occurred, the kind of help sought and
received, and the implications of conversion for the business; and (b)
a quantitative accounting of the costs and benefits of conversion that would
look in depth at the microeconomics of the many decisions that comprise the
conversion to metric production.

Underlying the study approach were several assumptions, including:

o the most likely place to find costs and benefits of conversion
is in most companies producing hard metric products; dual label-
ing (soft conversion) is not likely to involve significant costs
or benefits.

e some businesses have made substantial investments in converting
production to hard metric production.

e these businesses are easily identifiable and numerous;

o these businesses will be willing to talk in depth and detail
about their conversion experience.

To refine the analytical approach the first step in the plan was to find and
interview several companies which had successfully converted to hard
metric production, At the same time the project team began to look for
companies that might qualify as key companies for in-depth analysis of
clusters of small businesses.

[t soon became obvious that the project team overestimated the number of
companies investing in convertinc to metric and the size of their
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EXHIBIT 2

COMPANY ELEMENTS OF AN INTEGRATED ACCOUNT OF A SECTORIAL CONVERSION TO METRIC

SUPPLIER COMPANIES

~
D [— = — —J KEY SMALL COMPANY
N A

KEY {INDUSTRY

CUSTOMER COMPANIES
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investment, While the team got valuable information from the people it
talked with, it was unable to find successful converters or to locate
possible key companies easily. As a result the work expanded into an
extensive search. Before describing the searches and the results, it may
help to clarify what the team was looking for.

The Goal

To develop detailed accounts of the conversion experiences of a few
small businesses, it was necessary to locate companies for study.

Several criteria for sorting possible candidates for in-depth analysis were
used. Some criteria -- small, independent -- were given by the nature of
the project -- a study of small businesses. The other criteria

were to ensure the analysis focused on companies likely to have a useful
story to tell. Unless a company has converted from customary to metric and
made a substantial investment -- by its own account as well as the judgement
of the project team -~ it is unlikely to have an experience rich enough to
warrant in-depth analysis. As stated in the solicitation, substantial
investments were more likely among small manufacturers of hard metric
products. The following describes the criteria used for locating possible
key companies in more detail:

Small. The research focuses on the effect of conversion to metric on
small businesses, After discussions with the U,S. Metric Board and the
Small Business Administration, 500 employees were chosen as the upper
Timit on the size of a small business. Over 95% of all businesses in the
United States have fewer than 500 employees. Some researchers use 100 or
fewer employees as a criterion for small business. The 500-employee
limit made finding small business converters with substantial investments
more likely,

Independence, Based on advice from the U.S. Metric Board staff and
the American National Metric Council (ANMC), subsidiaries of Targer businesses
were not considered as small businesses. In addition, small businesses

which were forced to convert to metric by the BATF decision on liquor and
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wine bottling or by the Department of Defense NATO related purchases were not
investigated. The focus was on the independent small business which chose

to convert to metric. The team deferred contacting small pusinesses clusely
tied to one large business that had converted to metric. The work plan called
for investigating the effects of a small business's conversion on a small
business supplier and a small business customer. If metric conversion is
solely the result of a large company's demands, it would be more difficult

to carry out u.. work plan. This aspect of the independence critericn was
relaxed later in the search.

Converted, The project team was interested in companies which had
changed part or all of their operations from using customary measurements ‘
to metric measurements. Companies which had always produced metric prod-
ucts, even if their volume had increased, have fundamentally different
conversion experiences from companies that had switched from all customary
to partial or total metric usage.

Significant investment. To be useful to the analysis, a small business

should have made a substantial investment in converting to metric. To

assess the size of their investment, the project team asked if they thought

the investment was substantial, and if the investment was a significant

corporate Jdecision. Where possible, cost estimates were sought. Often,

ball-park figures, such as over $5,000 but less than $10,000, or less than ‘
$50,000 but more than $10,000 were given, There was no fixed idea in the

project team of how large a substantial investment was. Initially $50,000

was chosen as a threshold for a substantial investment in converting to i
metric, The most useful comparison is with capital expenditures, since i
metric conversion is an investment in production capability. If one assumes ‘
conversion occurs over a 5 year period, $50,000 represents between 4% and 50%

of the average five year capital expenditures for companies in the industries

covered by the search, In the machinery industry, it is 25%; in the rubber |
and plastics industry, it is 10%. The reader may want to make an independent

judgement about the appropriate threshold for substantial investment,

i
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Exhibit 3 shows the number of small business establishments, the total
annual new capital expenditures for all small business establishments, the
average annual new capital expenditures per small establishment, and the
average five year capital expenditures per small business establishment
for each of the major industry groups contacted. The reasons these 11
major industry groups were chosen are explained below (see Exhibit 6,
p.24).

After contacting a large number of companies in various industries,
it was clear that $50,000 was far higher than most expenditures, Most
expenditures were running to $1,000. The threshold was lowered to $10,000 --
representing between 0.5% and 10% of an establishment's average five year
expenditures on new capital equipment. It was also a number that seemed
significant to the people contacted.

Investment tied to conversion, The relevant investments for this

analysis are costs of changing over part or all of the company's operations
to the metric system. Continuing costs of running a metric business except
as they differed from the costs of running a conventional business were not
relevant., For example, if an industrial fastener distributor changed part
of its line to metric, the costs of dual inventory would be considered an
investment in converting to metric, as would the costs of converting the
catalogs, educating the personnel, and changing the billing procedures.
However, the costs of the inventory itself would not be considered an
investment because this is a normal, required cost of doing business.

Asking companies whether they had made substantial investments in
converting to metric, the team was careful to ask whether the costs mentioned
were directly related to developing a metric production capability, For
example, many companies have bought new machinery to upgrade their business,
Often this new machinery has dual measurement capability. The machine was

not bought for the metric capability; it was an additional or optional
feature. Thus the cost of the machine should not be considered a metric

expense, only the marginal cost of the metric capability (if there is any such

—".-'-.-..-.-.-.--'."!"""""""'”’!5’!"'-F!!!EF!F'==!"
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EXHIBIT 3

AVERAGE NEW CAPITAL EXPENDITURES FOR MAJOR INDUSTRY GROUPS

MAJOR INDUSTRY GROUP

A,

NUMBER OF SMALI
ESTABL ISMENTS

B.
TOTAL ANNUAL
NEW CAPITAL
EXPEMDITURES :
ALL SMALL EST.

C.
AVERAGE ANNUAL
NEW CAPITAL
EXPENDITURES :
PER SMALL EST,

n.
AVERAGE & YEAR
NEW CAPITAL
EXPENDITURES:
PER SMALL EST.

(§1,000) (B/A) {C x5)
PAPER AND ALLIED 6,321 $1,371,800 $217,022 51,085,110
PRODUCTS
]
CHEMICALS AND 11,815 4,432,500 375,158 1,875,740
ALLIED PRODUCTS ,
RUBBER AND MISC. 11,754 1,127,000 95,882 479,410 1
PLASTIC PRODUCTS -
|
STONE, CLAY, AND 17,568 1,516,400 86,316 431,580 i
GLASS PRODUCTS
PRIMARY METAL 6,988 1,212,600 173,526 567,630
INDUSTRIES
FABRICATED METAL 33,322 1,895,600 56,887 284,435
PRODUCTS
MACHINERY, EXCEPT 47,460 1,957,000 41,234 206,170 '
ELECTRICAL }
ELECTRICAL AND 14,248 988,000 69,350 346,750 f
ELECTRONIC EQUIP. .
TRANSPORATION 9,677 596,500 61,641 308,205
EQU!PMENT j
INSTRUMENTS AND 7,270 340,100 L6,781 233,905
RELATED PRODUCTS
MISCELLANEOUS 17,157 328,000 19,117 a5,585
MANUFACTURING
« Small establishments refers to those with fewer than 500 emplovees. The figures

for numbers of companies differ from Exhibit 6 because the data are from Census.

Source: U.S. Bureau of the Census, :977 Census of Manufacturers (Washington D.C.:

U.S. G.P.0., April 1981): Table 4, General Summary.
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cost). On the other hand, purchases of metric tools and dies are clearly
: tied to metric conversion.
[ Hard metric products. Given the desire for companies which had made

: substantial investments in metric, companies which produce goods in customary
dimensions and label them in metric dimensions (soft conversion) were not
included. Companies making products designed to both metric and customary ]
dimensions (hybrid conversion), were included. Many manufacturers get
orders in metric dimensions (often with conversion factors), convert these
dimensions to cu~tomary measurements, produce the products, and label the
products solely in metric dimensions. The product is designed to metric A

dimensions but produced using customary equivalents of metric dimensions,

The intention was clearly to produce a metric product; in doing so, the
company showed a capability to produce metric products. The fact that the !
process is customary does not obscure that fundamental fact., The team included a

product produced in this fashion under hard metric products.

In focusing on hard metric products, the universe was limited to the 1
portion of small businesses manufacturing products for consumer use or use 1
by other industries. Concentration on the manufacturing sector (Standard
Industrial Classification Codes 19-39) is supported by the first small

business survey. The three major groups of converters were retail trade ;
(SIC 52-59), wholesale trade (SIC 50-51), and manufacturing. Of those three, i
only manufacturing involves production of hard metric products and the
related substantial investment in converting to metric. b
Success. From the outset the study was committed to investigating the

costs and benefits of completed conversion to metric., The purpose was to
identify the implications of all aspects of conversion when it was completed.
We did not want to confuse the analysis of costs and benefits with all ¥
the different factors that could have been related to an unsuccessful '
attempt to convert to metric. As it turned out, only a half dozen of the 868 ﬁ
companies contacted complained about losing in attempting to convert to -
metric, As analysis indicates, success was not a strong sorting criteria. ‘
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;

E Not previously studied. Initially, the study plan was to concentrate
; on areas that had not been covered by the previous surveys of large and
small businesses for the USMB. As it became increasingly difficult to
locate small business converters, the results of the previous survey were

used for leads on possible converters. Use of this survey is described
below.

To summarize, the study team was looking for companies:
e with under 500 employees;

o independently owned, i.e., not subsidiaries or divisions
of large corporations;

e which had once produced products wholly in customary
units;

e are now producing some products to hard metric dimensions;

¢ have made substantial -- by their own account and judgement --
investments in converting;

e had completed conversion successfully;

# had not converted under pressure from one large corporate
customer;

e and had not been studied before by the USMB,
As the search progressed, some of these criteria were relaxed.

The Universe for the Study

Concentrating on small businesses producing hard metric products
excluded a large part of the small business population of America. But,
manufacturers are the most likely to have made substantial investments
in conversion,

According to IRS statistics, there were 14.5 million businesses in
the United States in 1976. Three out of every four of these were
proprietorships -- many part-time individual businesses such as consult-
ing, delivery services, child care, etc. Statistics from major commercial
business listing firms -- Polk and Dun and Bradstreet -- placed the total




- 20 -

number of business establishments* in the U.S. between 4 and 6 million,
The Bureau of the Census' County Business Patterns (1977) gives the total
number of establishments at 4,292 million. The analysis used the 4
million establishments cited by the County Business Patterns and Dun and
Bradstreet as the core business population of the U,S, Exhibit 4 summar-

izes the differences between the various counts of business establishments
in the United States; the exhibit breaks down each count into the major
divisions.

Research by Brookings Institution for the Small Business Administration
using the Dun and Bradstreet Market Identifier File (DMI) provided detailed
breakdowns on the number, size and types of business establishments. The
July 1980 data from Brookings 1ists the total number of business establish-
ments in the United States at 4,089,535. These are establishments which
have applied for credit or have been identified by Dun and Bradstreet's

network of reporters. The DMI count is quite close to the County Business
Patterns census of business establishments., It is particularly comparable
in the count of small establishments, therefore the DMI file was considered
useful for studying small businesses, **

According to the DMI file, more than 99% of business establishments
have fewer than 500 employees (4,074,981); only 14,544 businesses have 500
or more employees, The numbers are not much different when using 100
employees as the cutoff. Business establishments with fewer than 100
employees comprise 97.7% of the total: 3,995,328 establishments,

*  Establishments are the basic unit for the collection of most of the data
on businesses by the U.S. Government, A single business can have several
establishments -- plants, branch offices, service centers, etc. In 1976,
there were 4,3 million establishments but only 3.75 million businesses.
As one would expect the ratio of establishments to businesses increases
with the size of the business. For businesses with fewer than 50 employees
the establishments were one per company. According to the 1972 Census of
Manufacturers, the ratio for businesses between 50 and 99 employees was 2
establishments for every company, for companies with 100 to 249 employees
3:1, and for businesses with between 250 and 499 employees 6:1. For
companies with 1000 to 2499 employees the ratio was 47:1. This paper
uses establisnment numbers to give a general sense ot the propor-
tions of the segments of the small business population. For this purpose
the distinction between businesses and establishments is not critical.

** Bruce Phillips, "A Comparison of 3 Establishment-Based Data Sources"
Office of Economic Research, Office of Advocacy, Small Business
Administration, mimeo, no date.
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Using the 500 or fewer employees definition, Exhibit 5 summarizes
the percentage of small businesses accounted for by each of the major
industrial divisions. The majority of small businesses are in retail trade
(31.5%) and services (21%). The next tier consists of construction (13.6%),
wholesale trade (11.2%) and manufacturing (9.9%). The other 4 categories
account for the remaining 12.8%; the finance, insurance, and real estate
category comprises over half of that remainder,

-

Most small businesses are outside the scope of this study. Trade,
services, financial, utilities, and extractive industries may use but do not
produce metric producis. The focus here is on small businesses that
manufacture products. (See shaded portion of Exhibit 5.) These are the
small businesses falling in Standard Industrial Classification (SIC) * codes
20 to 39 covering such diverse activities as food production, textiles,
electrical machinery, leather products, instruments, and chemicals. Accord-
ing to the DMI file, there are 407,380 manufacturing establishments. Of
those, 400,918 (98.4%) have 500 or fewer employees. Using 100 or fewer
employees as the cutoff, the numbers do not change very much; 368,458 (90.4%)
manufacturing establishments have fewer than 100 employees.

Within the manufacturing sector, the small businesses are distributed
evenly across the different industries. Exhibit 6 gives the number of
establishments with fewer than 500 employees in each industry group (2
digit SIC code) within manufacturing. The percentages refer to the portion
of the total number of manufacturing estabiishments with fewer than 500 ‘
employees. Machinery (14.9%) and printing and publishing (14.6%) have !
the most establishments, Third is fabricated metal products (9.6%) followed ;
by the clustering around 5-7%: 1lumber and wood, apparel and textile products,
food and kindred products, miscellaneous manufacturing, and stone clay and

glass products.

* The Standard Industrial Classification (SIC) system is used by the govern- 1
ment to report information on businesses. It has various levels. The . j
first digit of an SIC Code refers to the major division category of
industries; the second digit refers to major industry groups. The third,
fourth and fifth digits of the SIC code narrow the identification to
specific industries, sub-industries, and/or products. We use the SIC ‘
system throughout this report because it is convenient, easily understood, .
and widely used. Most of our discussion deals with major industry groups
(two digit SIC codes) and specific industries (four digit SIC codes).
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EXHIBIT §

DISTRIBUTION OF SMALL BUSINESSES ACROSS ECONOMIC SECTORS

Total Number of Small Business Establishments = 4,074,981

A | !
Mining
(0.8%)

Services

(21%)

Transport. &
Utilities

(4%)

f
Finance, . |
Insurance, and Retail Trade ;
Real Estate

(7.12)
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*  Manufacturin
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C309.9%)

(31.5%)

S
< :»LL‘.'-#“‘A’A

Construction

Wholesale Trade (13.6%)

(11.2%)_ | ‘ JL

= 1% or 40,750 establishments

Data Source: Dun and Bradstreet Market Identifier File, Tabulated for

the Small Business Administration by Brookings Instiution,
July 1980,




- 24 -

EXHIBIT 6

DISTRIBUTION OF SMALL BUSINESS ESTABLISHMENTS IN MANUFACTURING

Number of establish- Likely to have
SicC ments with less than some investment in
Code Industry 500 employees % metric production
20 food and kindred 25,439 6.3
21 Tobacco 191 -
22 Textile mill 9,443 2.4
23 Apparel & other textile products 26,527 6.6
24 Lumber and wood 29,118 7.3
25 Furniture and fixtures 14,358 3.6
26 Paper and allied products 7,280 1.8 *
27 Printing and publishing 58,398 14.6
28 Chemicals and allied products 17,074 4.3 *
29 Petroleum and coal products 2,491 .6
30 Rubber & misc. plastics 13,052 3.3 *
31 Leather & leather products 3,901 1
32 Stone clay and glass 19,189 4.8 *
33 Primary metal products 8,418 2.1 .
34 Fabricated metal products 38,677 9.6 5
35 Machinery, except electric 59,652 14.9 .
36 Electric & electronic equipment 20,076 5 *
7 Transportation equipment 11,789 2.9 * {
38 Instruments & related products 10,976 2.7 *
39 Miscellaneous manufacturing 24,869 6.2 *
TOTAL 400,918 100.00 - (57.6%)

Likely to have significant metric activity according to previous
surveys and discussions with informed observers.

Data Source: Dun & Bradstreet Market ldentifier File, Tabulated for the
Small Business Administration by Brookings !Institution, July 1980.

o o ——
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Some of these manufacturing industries were more likely to be making
- substantial investments in converting to metric, From discussions with

USMB, ANMC, and other informed observers, as well as reviews of previous
research -- the NBS Metric America study, the GAD review, the ANMC sector
status updates, and previous research at USMB, -- the most active areas for
metric appear to be industries that make products for other industries -- !
primary metal products, fabricated metal products, machinery, electrical
goods, and the 1ike, Industries dealing with the consumer

. markets -- food production, apparel, leather products, printing and publish-

e

ing, were least likely to be metric. Industries dealing in bulk commodities --

such as petroleum and coal or chemicals ~- are not likely to have made
substantial investments in converting to metric.

In Tooking for companies making substantial investments in converting
to metric, the study concentrated, within manufacturing, on those
industries making measurement sensitive products for industries. The right-

hand column in Exhibit 6 indicates the industries thought likely to have
metric activity involving substantial investments in production. Those
industries narrow the search to the 57.6% of the manufacturing establish-
ments contained in SIC codes 26, 28, 30, 32, 33, 34, 35, 36, 37, 38 and 39.

Sorting of small businesses in terms of their likelihood of (a)
producing hard metric products and (b) having made substantial investments }
in converting eliminated 94.3% of all small businesses., However, the
remaining 5.7% (231,052 manufacturing establishments) are the most likely
to qualify as key companies for in-depth analysis.

Within this limited population of manufacturing establishments, the
search concentrated on the Middle Atlantic region. The project team was
confident they could contact successful converters and identify key :
companies for study within this region., Pennsylvania ranks fourth in the
nation in the number of manufacturing establishments; Maryland has a diverse
industrial population covering over 80% of the SIC codes. The initial searches

concentrated on the highly industrial areas in cities within the triangle

between Trenton, Pittsburgh, and Richmond (see map.)
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The later stages of the search expanded the scope to include other
highly industrial states in the Northeast and Midwest -- New York (#2 in
number of manufacturing establishments), Massachusetts (#10), New Jersey
(48), Ohio (#5), Michigan (#7) and IN1inois (#3) *. The most comprehensive
searches for small businesses converting to metric were in Pennsylvania and
Maryland; in the other states the search followed leads provided by contacts
with other small businesses, the trade press, or large corporations.
Overall the search was limited to states east of the Mississippi because
(a) the overwheiwning majority of manufacturing is in the Northeast and
Midwest and (b) the costs of doing several in depth analyses of companies
west of the Mississippi would be excessive,

* California is #1 in the number of manufacturing establishments; the cost
- of an extensive search at that distance was prohibitive. 1
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SEARCHES

The Initial Search
The search for small businesses with significant investments in metric

production began with the goal of discussing metric conversion with a few
successful converters. The previous small business survey made several
interesting observations on conversion. Case reports of metric conversion
in ANMC newsletters and pamphlets, the USMB Metric Usage Study and survey of
large businesses, the trade press, and the GAO study also described

conversion to metric. All fell short, however, of a detailed, comprehensive
description of how conversion occurs, the types of costs incurred, and the
benefits people see accruing from the conversion. - To refine the plan for
the in-depth analysis of selected small businesses, the project team needed
to talk to some companies that had converted to metric. This was also an
opportunity to start gathering possible candidates for future analysis.

For this initial search, businesses in the industrial areas
surrounding Baltimore, Philadelphia, Richmond, Pittsburgh, Washington, D.C.,
and Trenton were contacted. Eight kinds of sources offered leads for the
initial search:

e Trade and Business Associations. Following the emphasis of a :
previous small business survey for USMB on representation, the
search involved trade and business associations in Washington and }
surrounding areas for locating small businesses that had converted
to metric. These associations gave general comments about the
state of metric conversion in their industries. However, they
were not able to identify who among their members had actually
converted to metric. Exhibit 7 lists the 30 business and trade
associations contacted. These 30 were contacted because they
(a) were active in metric planning; (b) had a large number of

small business members; (c) were in industries likely to be f
producing metric products; or (d) were referred by other
associations. i

o Small Business Administration's Procurement Automated Search
System {PASS). PASS is a new data base to assist federal agencies
in Tocating small businesses interested in bidding on federal
procurements. Within PASS, there is a subfile of businesses
able to supply metric products. To be included on the metric
subfile, the business only has to indicate that it has a metric
capability. The PASS metric subfile has a total of 25 businesses
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EXHIBIT 7
REPRESENTATIQMAL ORGANIZATIONS CONTACTED

National Small Business Association

National Federation of Independent Businesses
American National Metric Council

Small Rusiness Administration

National Bureau of Standards

Richmond Chamber of Commerce ,
Richmond Small Rusiness Administration Office ‘1
Smaller Manufacturers Council

Pittsburgh Purchasing Management Association
Small Business Administration, Towson. Md.
Scientific Apparatus Makers Association
American National Standards Institute
American Society for Testing and Materials
National Paint and Coatings Institute

U.S. Chamber of Commerce

Industrial Heating Equipment Association
National Association of Women Business Owners
Printing Industries of America 1_

e —————

National Business League
National Association of Home Builders
American Association of Engineering Societies

American Society of Mechanical Engineers i
Industrial Fasteners Institute g

American Society of Heating, Refrigeration, and t
Air Conditioning Engineers

National Fasteners Distributors Association
fFarm and Industrial Equipment Institute ]
Massport (State Export Agency) |
Small Business Association of New England :
Syracuse Chamber of Commerce

Hartford Chamber of Commerce
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for the entire country. Of these, ten were in the triangle under
consideration. Contacting these ten, only one was a good lead.
(Several of the companies had always produced metric products.)

e Metric Yearbooks. J. J. Keller Company publishes a Metric
Yearbook reviewing metric events over the past year and discussing
conversion in different industries. The yearbooks include case
histories of the conversion experiences of businesses. Since most
of the businesses discussed are large companies -- over 500
employees -- it was not a useful source.

e Natic-al Bureau of Standards and ANMC lists of Metric Suppliers.
These w.re among the best sources for locating small businesses
converting to metric. Most of the companies contained in these
lists are either large companies or subsidiaries of large
companies; a number had always been metric. Nonetheless, they
provided several good leads,

e Trade Press (ANMC and USMB press clippings). The best source of
lTeads was the trade press in which companies advertised their
metric products. The trade press was especially good for locating
small fastener manufacturers and machine shops.

e Newsletter pleas for assistance. Two organizations -- the Smaller
Manufacturers Council (Pittsburgh) and the National Association of
Women Business Owners, with a combined membership of 1,300
companies, volunteered to run brief pleas for assistance in their
newsletters. No companies replied to these solicitations.

e Contacts with businesses. One question asked of large and small
businesses contacted in the course of the searches was whether
they knew of any other businesses in their industry or in the
local area that had converted to metric. For the most part, the
large businesses were better sources of businesses than the small
businesses. Among the sources, these references were
guite good in terms of number and accuracy.

e U.S. Metric Bodrd information files. These files were among the
best sources. They are extensive, detailed collections on many
phases of metric conversion in the U.S. and elsewhere.

During the initial search, 75 businesses in the Baltimore,
Philadelphia, Richmond, and Trenton areas were contacted. When contacted,
each company was asked if they were a small business making a substantial
investment in converting production to metric dimensions. The following
questions were asked to determine if a company met the criteria for




inclusion in the analysis:
--Are you a small company (fewer than 500 employees)?* .
--Are you independent, i.e., not a subsidiary?
--Are any of your products or services designed to metric dimensions?
--Have you converted from using customary units to using metric units?
The project team also asked if the decision to convert was a significant
corporate decision and whether the investment in converting to the metric
system was substantial in their view. 1f a company passed through these
filters, it was a ¢ nverter and a candidate for being a key company -- one
of the companies for ..-depth analysis of the costs, benefits, opportunities,
and problems of converting to metric.
Additional detailed questions were used in selected cases (a) to help
develop the analytical plan, and (b) to determine whether these companies i
would be suitable as key companies. These detailed questions were

organized around six key questions:
e What was converted?
How was the decision to convert made?

]
¢ Why did you convert?
o Did you have any problems -- labor, supplies, inventory?
¢ Who did you turn to for help?
e Has it paid off?
Exhibit 8 contains the detailed points under each of these key questions.

-

Early Results
Face-to-face interviews with successful converters were planned.

Because of the problems in locating small businesses that had made

substantial investments in converting to metric, interviews were conducted

by phone. This saved time, increased the number of businesses contacted,

and thereby improved the possibility of finding small businesses which had

made significant investments. Of the 75 companies contacted, 14 companies [

* [f a company was large (over 500 employees), they were asked if thev
kncw of any small businesses that had converted or if their industry,
in general, had converted to metric.
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EXHIBIT 8

DETAILED QUESTIONS ON METRIC CONVERSION IN SMALL BUSINESSES

1. WHAT WAS CONVERTED?

What is the nature of your business?
What special things have you changed?
Is your conversion to metric complete?

H 2. HOW WAS THE DECISION TO CONVERT MADE?

Who made the decision? When?
Were there distinct phases?
Was there a detailed plan?
Who was consulted?
- within the company
- suppliers, customers
- associations and others
Who was involved in the planning?
How was the conversion timed? Why that particular timing?
Why did it end when it did? :

]
3. WHY DID YOU CONVERT? ?

What were the reasons given?
Were there projections of costs? Are they available?
Were there projections of benefits? Are they available?

4L, DID YOU HAVE ANY PROBLEMS?

When did you encounter these problems? F
How did you cope with the problems?

- did you have labor problems?

- problems with suppliers?

- problems with customers?

- problems with local government?

- problems with state government?

- problems with federal government?

5. WHOM DID YOU TURN TO FOR HELP?

To whom did you turn for help? »

Why did you choose those organizations for assistance? !

Was the assistance valuable? Which was the most valuable? Why? [
Do people now turn to you for assistance in converting? How do they

know about you? i

l

f

6. HAS IT PAID OFF?

Did conversion cost more or less than expected?

Where were the major discrepancies?

Were the benefits what you expected?

How do you know what the costs and benefits of conversion are?

How has your business changed as a result of conversion?

Would you do it differently if you were starting today? How?
Would you provide your records of the conversion process for study?
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had converted to metric. Of these 14, one spent over $10,000 converting to
metric. None had spert as much as $50,000. Most companies invested less
than $1,000. These results are summarized in Exhibit 9. The idea of $50,000
as a cutoff for substantial investment was clearly out of line with the
realities of conversion; $10,000 was a more appropriate figure for
substantial investment. The company investing more than $10,000 considered
its investment significant.

The initial search yielded several important insights:

e Most compa:r =s producing products designed to metric
specificatio.s use customary units in the factory or
shop. They convert the metric dimensions to customary ;
units and make products using machines calibrated in
customary units. For some jobs, especially threading,
special metric tools -- taps, dies, lathes, reamers --
are required. Some companies have machinery with both
measurement capabilities.

o - ——

e Most metric production is in response to special orders
from customers, Conversion is seen as adding capability
they could exercise if and when the need arises. The need
seidom arises.

o Companies convert a trivial portion of their operations to
metric -- usually less than 5 percent. A few companies
supply only metric goods; often these companies were
founded for that specific purpose, One of the companies
contacted had converted as much as one-third of its opera-
tions to metric.

o Given the small percentage of operations converted to metric, ‘
the capital investment in conversion is small., Most spent
less than $1,000. Only a few spent over $5,000. Most of the
noney for conversion is spent on items such as special tools,
dies, molds, conversion kits for lathes,

e The decision to convert to metric is incremental, of little |
importance to the firm. For many companies it occurs as a
natural outgrowth of the shifting needs of their customers. F
Few can point to a specific decision to convert., Specific
decisions were easiest to find in companies that produce
stock metric items. Market research related to conversions
is limited to talking to dealers, field representatives, and
licensees, At least one company has suffered because of faulty
market research on the prospects for its product.
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FXHIBIT 9

METRIC ACTIVITY IN BUSINESSES CONTACTED IN INITIAL SEARCH

TOTAL CONTACTED *

(75)
LARGE BUS INESSES SMALL BUSINESSES
(10) (65)
CUSTOMARY MANUFACTURERS _ METRIC MANUFACTURERS
(48) (a7
ALWAYS METRIC INSUBJTANTIAL
INVESTMENT
(3) (13)

* Key to Exhibit 9 is on the next page.

SUBSTANTIAL
INVESTMENT

("
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The categories in Exhibit 9 are:

Total cuntacted: Refers to the total number of
companies reached during the search. Some companies
were not reached because they had moved, gone out of
business, or would not accept or return calls. The
ratio of attempted contacts to actual contacts is
around 3 to 1.

Large businesses: Companies with Small businesses: Small business is
more than 500 employees are large. an independent business having fewer
A number of the cc panies reached than 500 employees in all establishments.

were subsidiaries o» divisions of
larger companies; these are large
businesses.

Customary manufacturers: Refers Metric manufacturers: In this category ‘
to small companies which produce are all small companies which said they

all their products to customary produce products to metric dimensions.

dimensions. These companies do This ranges from a company producing

not work to metric specifi- all its products in metric dimensions

cations -- even by converting using metric measurements to companies

them to customary units. which do only one or two metric orders

a year and use customary measurements
to fill the orders.

Always metric: A few Insubstantial nvestment: Substantial investment:
companies contacted said To be included in this cate- These are the companies
they had always produced gory, the investient in con- the search is looking
metric items. These com- version must (a' be con- for. They must be small,
panies ranged from com- sidered by the company to be independent, metric,
panies set up for the insubstantial, and (b) be converted from customary,
sole purpose of making less than $10,000. Com- have invested over

metric products to a panies in this category $10,000 or consider
machine shop that has range from those making the their investment sub-
always filled metric continuing minor investment stantial.

orders as they have come in converting drawings in

in, metric to customary dimen-

sion to companies that have -
purchased up to $10,000 in

metric related manufac-

turing equipment.
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o The primary motive for converting to metric is keeping existing
large corporate customers who have converted to metric.

e Much conversion is spurred by the need to service foreign
machinery.

e Few small businesses see that conversion has brought them any
additional business. Most companies converted to keep up with
the demands of their existing customers.

e Overa'l, converting to metric has not been a problem for small
busines-zes., MWorkers are not affected by the change; many are
still operating in the customary units. The major problem is
getting supplies in metric sizes at economical prices, Confusion
of dual inventories -- especially in fasteners -- is also a
problem,

Redirection of the Search
To find additional candidates, the search followed two paths. A more
systematic and comprehensive search for small businesses was undertaken in

Pennsylvania and Maryland; the primary emphasis was on the intensive
searches in these two states. Using leads from metric handbooks, trade
press, the USMB files, and references from other companies, the search also
expanded to a larger area (the Northeast and Midwest).

The purpose of the initial search was to gain insights about the
conversion process and locate possible key companies. The searches of
Penn-ylvania and Maryland were intended solely to locate small businesses
that qualified as possible candidates for being key companies -- i,e.,
small, independent, producing hard metric products, making a substantial
investment in converting to metric.

The sources for the search of Pennsylvania and Maryland were the state
industrial directories.* These directories are comprehensive lists of
manufacturing establishments in the states. In Pennsylvania, the Smaller
Manufacturer Council's Classified Directory 1980-1981 was very useful for

contacting small businesses in the Pittsburgh area.

* pennsylvania State Industrial Directory (New York: State Industrial
Directories Corp., 1981)

Maryland Department of Economic and Community Development. The 1979-1980
Directory of Maryland Manufacturers (Annapolis: State of Maryland, 1979)

LA el .
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The search concentrated on the 11 major industry groups identified as
possible areas of metric conversion (see Exhibit 6). Most of these
industries manufactured intermediate products -- fabricated metal, measuring
instruments, machinery, primary metal products. The industrial directories
break each industry into four digit SIC codes. A combination of common
sense, advice, and previous research identified which of these four digit
SIC codes were useful to contact. The strategy was to cast the net widely
but judiciously. To sort among the four digit SIC codes within the selected

industries, the project team asked:

e What do othcrs say about conversior. in this area?
(previous USMb studies, ANMC, trade press, informed observers.)

e Are measurements an important part of their product?

e Do they produce consumer or intermediate goods?

e Does the industry do a large amount of exporting?

o Is it related tn other areas known to be metric?

In each of the four digit SIC codes selected, several companies in
Maryland and Pennsylvania were contacted to determine if there was any
metric activity in that sub-sector of the industry. [f these people said
they did not produce metric products and their industry was not metric, the

search in that SIC code was discontinued. In this way the search was

able to cover many industries as well as concentrate on,areas most likely

to yield possible key companies. When the search encountered metric

activity in a SIC code, as many of the companies listed as possible were

contacted. }

In addition to the intensive searches in Pennsylvania and Maryland, the
selective search followed leads in the trade press, USMB files, and ANMC/NBS
metric suppliers listings on metric companies in industrial areas in the ;
Northeast -- New York, Connecticut, and Massachusetts. Similar leads were fcl-
lowed into Ohio and Michigan. While these selective searches provided additionai
insights into metric conversion, they did not yield any substantial small
business converters. Most ¢f the people contacted following these leads were

divisions of lz2rger companies or had always been metric,
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Results of the State Searches

The results of the intensive state searches were revealing in an
unexpected way. Out of about 794 phone contacts with businesses in Penn-
sylvania and Maryland, 4 were small businesses which had made substantial
investments -- by their own report or the study's criteria -- in converting to
metric. Of the 204 businesses producing metric products (28% of the tatal
contacted), 98% had either made very small investments in converting to
metric or had always been metric. Exhibit 10 summarizes the pattern for
both states. Exhibits 11 and 12 give the breakdowns for Maryland and
Pennsylvania respectively.

The major areas of conversion are the non-electrical machinery and
fabricated metal products industries. The chemical industry has begun to '
convert its measurements but without a great deal of change in the process §T
of producing chemicals; even the packaging of chemicals remains essentially
conventional -- the only difference is that they are filled to metric ]
volumes., The state survey confirmed the earlier conclusions. (See p.33).

From these state searches, several general conclusions emerged:

e Small businesses are not making substantial investments in

converting to metric.

e Companies producing metric products have spent very small
amounts in developing their metric production capability.

o There is a widespread capabilit, to meet traditional, }
incremental demand for metric products; major new demands may |
be difficult to supply.

e Investments in metric production are in response to external
pressures -- such as customer demand, or foreign competition.
Investments in metric rarely reflect an active search for new
markets, ways to improve competitive position, or improvements
in the operation of the business. :

o The desire for export markets stimulates some conversion;
however, only very small investments are made in moving into
these foreign markets,
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EXHIBIT 10

METRIC ACTIVITY IN SMALL BUSINESSES
CONTACTED IN PENNSYLVANIA AND MARYLAND

TOTAL CONTACTED *

(794)
LARGE BUS INESSES _ SMALL BUSINESSES
(53) . ()
{
CUSTOMARY MANUFACTURERS METRIC MANUFACTURERS
(537) (204)
ALWAYS METRIC INSUBSTANTIAL SUBSTANTIAL
INVESTMENT INVESTMENT
(20) (180) (%)

* See Exhibit 9 for explanation of these categories,

R e




- 40 -

EXHIBIT 11 i ]

METRIC ACTIVITY IN BUSINESSES CONTACTED IN MARYLAND

TOTAL CONTACTED *

(238)
i 9
i |
LARGE BUS INESSES SMALL BUSINESSES
(30) (208) iy
!
CUSTOMARY “MANUFACTURERS METRIC MANUFACTURERS
(139) (69)
|
ALWAYS METRIC ENSUBSTANT! L SUBSTANTIAL
INVESTMENY INVESTMENT
(15) (52) (2)

* See Exhibit 9 for explanation of these categories.
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EXHIBIT 12

METRIC ACTIVITY IN BUSINESSES CONTACTED IN PENNSYLVANIA

TOTAL CONTACTED *

(556)
LARGE BUSINESSES SMALL BUSINESSES
(23) (533)
CUSTOMARY MANUFACTURERS METRIC MANUFACTURERS
(398) (135)

ALWAYS METRIC INSUBSTANTIAL SUBSTANTI AL

INVESTMENT INVESTMENT

(5) (128) (2)

* See Exhibit 9 for explanation of these categories,
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e The most likely place to find small business making
substantial investments in converting to metric are suppliers
to large corporations that have converted to metric,

® The companies that had converted to metric were quite
cooperative and willing to discuss conversion to the metric
system, They had generally positive feelings about the
experience -- the sense was that there was no great magic to
the process. Few expressed any sense of difficulty in coping
with conversion,

® The most hostile responses were from people in industries that
were not metric and who saw little possibility that they ever
would be metric,

o The costs of metric conversion are associated with the costs of
improving the capital stock of the small manufacturing firm,
With the introduction of microprocessors, the marginal costs of
a metric capability have become negligible.

Small Business Metric Suppliers to Large Businesses

Since only four substantial investors were found in the state searches,
the next search strategy was to turn to large businesses in earnest for the
names of small businesses that supplied them with metric products. In the
previous searches large companies incidentally contacted were asked if they
used any small business suppliers of metric products. As the search prog-
ressed, it became apparent that much of small businesses' conversion was
a result of demands from large companies. This observation was strongly
supported by the Small Business Advisory Group of the American National
Metric Council,

The intensive search for small business metric suppliers of large
businesses began with a review of the USMB survey of Fortune 1000 companies'
metric activity. Question 1 of that survey asked if the company purchased
materials and supplies in metric; 34 large companies out of the 119
companies responding to the question were purchasing materials and supplies
in metric, Contacting several of these companies, they were able to identify
several metric small business suppliers. With this encouraging result, the
search for small businesses supplying metric products to large corporations
began in earnest,

" m i




The American National Metric Clouncil assisted the search for small
business suppliers to large companies by sending letters to nine Fortune 500
companies requesting their assistance in the search. Six of the companies
were able to give names of small businesses who supply them with metric
products. The success of the ANMC letters and the contacts with the
respondents to the large company survey led to increased efforts to locate
small businesses through large businesses., Following the pattern of previous
searches, multiple sources were used to identify large businesses to contact.
Among the sources w- the Fortune 500 list of businesses, advertisements in
the trade press, ANMC newsletters and reports on metric activity, the J.J,
reller metric yearbooks, leads from other large businesses, and the USMB
survey of large businesses, _

The search in this phase contacted approximately 200 large companies,
Half of threse companies were Fortune 500 companies -- mostly in the top 250.
The responses of these large companies fell into two categories -- either
they made all their own metric materials or they had several suppliers of
metric products -- mostly small businesses. Among those companies that used
sutside metric suppliers, few were able to easily identify the suppliers.

In most corporations, purchasing decisions are very decentralized; there is
rarely a central repository of information on the suppliers to the large
company. This is especially true of the extremely large companies.

Several of these companies took time to ask around and develop a list of small
business suppliers, Others identified one or more divisions that they knew
were producing in metric dimensions,

The large companies provided leads to 92 metric suppliers. In some
cases they did not know whether the company was large or small, Of the 92
mentioned, a third were ilarge companies., A number of people in the large
companies gave names of companies they thought might be making metric
products. Another 26 small companies stated they did not make any metric
products. Even the lists that people drew up over the period of a
couple of weeks contained some companies that only produced customary

products.

4.._...-_..~.
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Of the 36 suppliers who did provide metric products to the large
companies, 27 had made insubstantial investments -- most of these were
fastener manufacturers, metal stampers, container manufacturers, and companies
making electrical machinery. Only two had made substantial investments --
over $10,000 -- in converting to metric. Exhibit 13 summarizes the distri-
bution of responses from contacts with suppliers of large businesses.

Contacts with the large metric companies and their suppliers lead to
three observa*ions:

e Llarge curporations are using smaller businesses to produce
metric items., It is often necessary to talk to several
people to get a comprehensive picture of the large
corporati n's use of small businesses in supplying metric
parts.

e For even the major converters to metric -- such as the
automobile and agricultural equipment manufacturers --
metric is not a prominent activity. [t is down in the noise.

o There is often a symbiotic relationship between a large
corporation and its suppliers regarding metric products,
developed out of mutual self interest. For example many
large companies provide conversion factors with their
metric drawings because they know the small businesses are
using conventional equipment., They provide the factor to
insure the part is made to their specifications, In some
cases the large company will buy the mold or casting for
a metric part and give it to the small business to use in
producing its supplies. This is to insure the part is made
to the proper dimensions and is used only for the large
company's products. In either case mutual self-interest
leads to minimal disruption in the production of hard metric
products.

Small Business Survev Revisited

The search for small key businesses making substantial investments
in converting began by following high probability leads in a specific
geographical area. As the search progressed several of the initial
constraints -- geographical location, size of investment considered
substantial, and independence from the demands of large customers -- were
relaxed, In addition the search supplemented high probability leads with

more comprehensive searches in areas that had some possibility of producing

Fo——
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EXHIBIT 13

METRIC ACTIVITY IN SUPPLIERS TO LARGE COMPANIES PRODUCING METRIC PRODUCTS

FORTUNE 500 COMPANIES OTHER LARGE COMPANIES
(100) 100)

TOTAL LARGE COMPANIES
CONTACTED
(200)

| ]
| ,,
| |

TOTAL METRIC SUPPLIERS
NAMED
(92)

LARGE BUSINESSES SMALL BUSINESSES
(30) (62)

CUSTOMARY MANUFACTURERS METRIC MANUFACTURERS 3
(26) (36)
ALWAYS METRIC  INSUBSTANTIAL SUBSTANTIAL .
(6) (28) (2)
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metric products. The final approach was to relax the criterion of avoiding
companies which had been studied before by turning to the previous survey of
small businesses.

As part of the previous survey of small businesses, companies were
asked if they developed products in metric sizes, They were also asked the

percentage of their companies' products that were non-metric, soft metric,

hard metric, or hybrid metric. Exhibit 14 summarizes the sorting of the
responses to the first small business study; only the manufacturing
companies were <orted. Of the 227 manufacturers who responded, over
one-fourth made some metric products. These 60 companies split between
those that produce only soft metric products and those companies that
made hard or hybrid metric products. The percentages under each of the
headings in Exhibit 14 represent the percentages of each type of metric
product reported by the respondents falling under that heading.

Letters were sent to 30 companies making hard or hybrid products which
responded to the small business survey to see if they would be willing to
participate in this subsequent phase of the research, Of the 15 responses

to this solicitation, 3 agreed to urther discussion of metric. None of these

companies made a substantial invesiment in metric production, *

From the previous searches and the re-examination of previous survey
results on manufacturing small businesses, the project team came to three
additional conclusions:

¢ The findings of these searches generally support the conclusions

of the previous survey:
- the primary motivation is customer demand.
- few problems are encountered with conversion,

- a routine approach to conversion prevails,

e These searches found ebout the same proportion of small
manufacturers producing hard metric products as the
previous survey. Using a stratified random sample, the
previous survey found 26% of manufacturing small businesses
produce hard metric products. This report's non-random searches
found 30% of small business manufacturers producing hard
metric products.

* These three unpraoductive contacts are not included in the overall totals
of businesses, small businesses, or metric small businesses contacted.

[
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EXHIBIT 14
MANUFACTURERS ' PATTERN OF RESPONSES TO SMALL BUSINESS SURVEY:
TYPE AND PERCENTAGE OF METRIC PRODUCTS

MANUFACTURERS
(227)
NO METRIC SOME METRIC
(167) (60)
NOT
CLEAR
(6)
v
HARD HARD /HYBIRD HARD/SOFT HARD/HYBR|D/SOFT HYBRID HYBRID/SOFT SOFT
(12) (2) (6) (2) (6) (3) (23) i
100%" 90%/10% 10%2/50% 5%/5%/5% : 100% 40%/10%
90 80/20 10/10 \VAVA 50 5/5
30 10/5 50 2/8
20 3/97 25 '
10 1/5 10 |
10 1/2 2 i
1) h
5
5
5
1
.
i
{
ALL COMPANIES PRODUCING HARD OR HYBRID PRODUCTS |
(31) )
i
COMPANIES PRODUCING HARU PRUDUCTS E
22 .
0-10% HARD 11 - 50% HARD 51 - 90% HARD OVER 90% HARD . '
16) (2) (3) (1)
COMPANIES PRODUCING HYBRID PRODUCT
wneer{ 1.3)
0-10% HYBRID™ 11-50% HYBRID  51-90% Hvanlo"'avg;j;;;-;:;alo .
(7 (5) (o) (1) i
“ Percentage of respondent's products that are hard, hybrid, or soft metric.
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e The previous survey reports of a "modest but significant"
amount of metric conversion among all small businesses.

e For manufacturing, "modest but significant" is a major
overstatement, Review of the first survey's data reveals
that most companies produce less than 10% of their products
in metric. Many produce less than 5%. This minor amount
of metric production coincides with the study's finding of a
widespread but shallow capability; less than 1% of the
161 companies contacted made a substantial investment in
converting to metric.

Substantial Investors Revisited
The sear.h for small businesses which have made substantial investments

in conversion to metric revealed that seven companies, 0.8% of the 868
small companies contacted, met the criteria of having made a substantial
investment and successfully metricated. Those seven companies were the
subject of more in-depth study cancerning their investments, the relative
importance of the investment to the company, the problems encountered in
conversion, and other aspects of conversion., From contacts with these

it was found that:

Substantial Investors

(7)
Over $10,000 but Substantial
Seen as Insubstantial (3)
by the Company
(4)

Vignettes of the conversion experiences of the three substantial investors
are presented in Exhibits 15 and 16. The experiences of the other four are
similar to those of the insubstantial investors described throughout this

report.
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EXHIBIT 15

VIGNETTE A: SUBSTANTIAL INVESTMENTS IN CONVERTING MARKING EQUIPMENT TO METRIC

XYZ Marking Corporation*

XYZ makes equipment to stamp labels on stainless steel silverware,
rolled steel, or other steel products. For use overseas, these machines
must be able to accept metric dimensions as well as to produce metric
lettering.

About 15-20% of their business is metric, solely in response to demands
from overseas customers. They have actively sought this overseas business
for the last 8-10 y_ars. At first, XYZ worked in metric only sporadically;
lately, it has been m.re continuous, producing new metric machinery and
making replacement parts for their older metric machinery. They usually
sell their metric products to foreign contractors who are building plants
overseas.

Their costs for producing metric marking machines primarily come from
converting the dials on several of their machines, around $2,000 for ten
machines, and from purchasing a computer-controlled milling machine for
$40,000. While this machine can also produce to customary dimensions, it is
primarily used (70%) for metric production. The costs for conversion are
around $60,000 by their estimate.

XYZ has more than 50 and less than 100 employees. Their average yearly
expenditure on new capital equipment is between $50,000 and $100,000. Their
metric investment is between 10% and 20% of their five year capital
expenditures.

They have had few problems converting to metric. Their biggest
problems were in the beginning when they had to make a few machines over
because of mistakes in production. That is no longer a major problem.

They converted voluntarily to get the overseas business. They do not
see everyone in their industry going to metric.

* We have changed the names of the companies because they have not had
the opportunity to review, modify, or revise these accounts.
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EXHIBIT 16

VIGNETTE B: SUBSTANTIAL INVESTMENT IN CONVERTING BOTTLING TO METRIC

ABC Bottlers

ABC bottles a soft drink for a large conglomerate, its only customer.
They rely on the conglomerate for all the R&D and management costs; the
conglomerate tells them what they want done and how they want it done.

The one and two liter bottles are big sellers in the soft drink market.
ABC was able to use existing filling equipment to fill these sizes. However,
ABC has spent $70,000 converting other aspects of its bottling line to take on
the one and two liter size bottles.

A key point here is that these are regular costs for any conversicn to
any different bottle size. About one-half the cost ($30,000) was for a
decaser -- a Javice that removes the empty bottles from their case. Their
old decaser ca: Inly handle glass bottles; one and two Titer bottles are
plastic. Accordiig to ABC, the fact that the new bottles are metric means
nothing to the bottler, only that they are plastic and a different size.

ABC has less than 50 employees. They spend about $100,000 a year on new
capital equipment or between one-half and one million dollars over five years.
Their investment in metric is thus between 7% and 14% of five year capital
investments.

EFG Bottlers

EFG Bottlers bottles many kinds of soft drinks for many different customers.

They do not make the bottles or the contents; they only put the drink in the
bottles. A growing proportion of their business involves metric size bottles.
The one and two liter bottles are a hot item in the soft drink industry.

To keep up with the industry trend, EFG bought a $200,000 machine that
would fill two liter bottles. Some companies could change existing equipment to
fill the two liter bottles; EFG could not.

EFG Bottlers has between 100 and 200 employees. They spend an average of
$200,000 a year on new capital equipment or one million over five years,
making the investment in the filler 20% of a five year investment,

They had no problems with the conversion.

To get a better idea of the costs involved in bottle conversion, we
interviewed a manufacturer of bottling machinery.

Bottling Machines, Inc.

Bottling Machines made EFG's two liter filling machine. According to
Bottling Machines, the fact that it is for a two liter bottle is not a key
point. It is a question of large versus small bottles. If a machine only
fills small bottles, you either need to buy a machine that fills large bottles
(half gallon or two liter) or convert your small machine, possibly by using
every other spout so it can accommodate the larger bottles. It does not
matter whether the large bottle is 64 ounces or two liters; the key distinction
is large or small. To put the two liter bottle on a 64 ounce line, there
might be $5,000 of changed parts for the bottle filler and other routine
change costs up and downstream on the bottling line.
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Contacts with these "substantial investors" lead to some further

conclusions:

e The percentage of small businesses making substantial investment in
metric is less tnan 1% of those contacted.

o It is difficult to isolate what costs are strictly related to
metric, All three substantial investors purchased machinery
that accommodates customary as well as metric measurements.

They bought the machines for their metric business but could use
the machine for their customary work.

o The three substantial investors spent between 10% and 20% of their
estimates of their five-year capital investment in converting to metric. 1
The other four companies spent less than 5%,

e Much of conversion for the seven investors depends on servicing
foreign machinery.

e The seven split about evenly between those that converted to
seek export markets and those that converted to hold their
customers' business, ]

e Even among substantial investors, there is still a large amount
of work in customary units in the factory.

e Much of the production by seven substantial investors is hybrid,
metric to fit with foreign metric machines but customary in
internal structure,

Overall Findings
From contacts with 1,161 companies, three general findings emerge:

o Seven of every ten small companies contacted worked only in
customary units. (See Exhibit 17.) Any orders received and any
products produced are measured in customary units.

e Of the 257 metric companies contacted, the overwhelming majority
produced metric products on the basis of insubstantial investments.
In some cases the investments were for tcols -- taps, dies,
micrometers, lathe screws, gauges. In other cases the investments
represented the time spent converting the occasional metric order
into customary units for production on customary machinery; while
the product was metric, the process was customary.

e Fewer than 1% of the small companies contacted claimed a substantial
investment in converting,
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EXHIBIT 17 !

DISTRIBUTION OF RESPONSES TO ALL SEARCHES

-

TOTAL CONTACTED #*
(1161)

LARGE BUSINESSES SMALL BUSINESSES
(293) (868) i
/ 3
CUSTOMARY MANUFACTURERS ] METRIC MANUFACTURERS
(611) (257)

b
1
ALWAYS METRIC INSUBSTANTIAL SUBSTANTIAL !

INVESTMENT INVESTMENT

(29) (221) (7)

* See Exhibit 9 for explanation of these categories.
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While the primary purpose of the search was to locate key companies for
subsequent research, information was gathered on the status of conversion in
different manufacturing industries. Eleven industry groupings within -

manufacturing were searched, which the evidence suggested would be most
likely to have metric activity. Early in the search it became clear that
chemical production was not likely to be a source of substantial investment
in conversion; the key costs for metric conversion in the chemical industry
are in changing sc- es and associated billing and ordering forms. Any
conversion of packaginn for the chemical industry would show up in the paper ’
and allied products industry or the fabricated metal products industry. @1
Companies in 108 of the 236 four digit SIC codes covered by the ;
remaining 10 manufacturing industries were contacted. Most of the codes }
covered were in fabricated metal products (major industry group 34), ?
machinery - excnpt electrical (35), measuring instruments {group 38}, ;
transportation equipment (37), primary metals (33), paper and allied

products (26), and electrical and electronic machinery. The four digit

SI1C codes not covered were (a) dominated by large corporations in the areas

we searched {motor vehicle and passenger car bodies - SIC 3711, for example);

(b) not covered in the sources used for the searches (typewriters - SIC 3572,

for example); or (c) were not considered likely to have substantial metric

activity (games, toys, and children's vehicles -- except dolls and bicycles,

SIC 3944, for example). ‘
The status of conversion, as reflected by contacts with small and large

businesses in manufacturing industries is presented in Exhibit 18. The

exhibit is organized by 4 digit SIC codes. The Teft hand column lists all »

the codes for the major industry groups that were covered (see Exhibit 6). The

next column lists the specific industries (4 digit codes) in which companies

were contacted. Following that is a column giving the project team's h

judgment on whether there is some (M), little (m), or no (C) metric activity.

The remaining three columns indicate what others have said about the

presence or possibility of conversion in the specific industry.
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The GAC study of the implications of the adoption of the metric system
was used throughout the analysis to gain insights on the costs and benefits

of conversion.* It was not incorporated into Exhibit 18 for several reasons:

o The report did not lend itself to easy interpretation of the
status of conversion in the different industries. General
phrases such as "mixed," "little demand," or "just beginning"
were used frequently, It was not clear if these descriptions
referred to planning or production.

& The industries discussed cover only a portion of the manufac-
turing SIC codes considered in this analysis.

e The comments on status of conversion were quite similar across

industries -~ little or no activity.

A brief review of the table indicates S sizeable amount of metric
activity in the machinery and fabricated metal products industries.
Significant conversion is also taking place in the rubber and plastics
industries. There was less conversion than expected in the transportation,
instruments, and electrical machinery sectors. Primary metals revealed a
large amount of conversion activity. It should be noted that these
observations are based on contacts with a few companies in each industry --
mostly in Pennsylvania and Maryland. Further investigation of the status
of conversion in different industries could be useful to the USMB's
mission.

A summary of conclusions from this study was presented at the
beginning of tnis report.

*U.S. General Accounting Office, Getting a Better Understanding of the
Metric System - Implications if Adopted by the United States. CED-/8-128

{Washington, 0.C.: U.S. Government Printing Office, October 20, 1978).
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EXHIBIT 18
LEVEL OF METRIC ACTIVITY IN SELECTED IMDUSTRIES: RESULTS FROM SEARCHES

i TY
MANUFACTURING INDUSTRIES MANUFACTURIHG 130USTRIES | REPORTS OF METRIC ACTIVI

LIKELY TO HAVE METRIC ACTIV.JCONTACTED IN OUR SEARCH | QUR SEARCH || NBS | ANMC S?Mgg
L

B PAPER AND ALLIED PRODUCTS 4
Nt Pulp Mills

N Pulp miils

A2 Paper Milta, Except Bullding Paper
NN Paper wilte, except duliding paper

B e iy 12631 -Paperboard mills e . Y
M4 Misc. Converted Paper Preducts
M4\ Puper coating aad gitsing

Bl Eavtooms e sepe—————12683-Bags, exc. textile c

M@ Diecut paper and burd———'-"-—""——'2645-D j e-CUt paper‘/board C X
348 Preesed and moided pulp gooda
24T Banttary paper prodacts

ey s oo ——}2689-Converted paper prod . Y
- er ontalnery an ¢
o) 2&..:“:;»::: m..i_::_.. —~—{2651-Folding pap. boxes c

231 Set-up paperdoard botes !
53 Corrugeted and solld Bber doxes
| X34 Baaltary food contstners .

! M4 PFiter cuoe, drums & simllar producte———1 2655'F1 ber cans, drums PP C Y
M Building Paper snd Board Mills

M4t Buiiding paper and bosrd miile
®  CHEMICALS AND alLrep prop.——28~Chemicals/Allied Prod. m H y
vers (see text) ‘
” RUBBER AND MISC. FPLASTICS i
PRODUCTS
M T o lamer oo 3011-Tires & Inner tube. M

38  Ruadder ond Plastics Feotwear i
M1 Robboer and pisstics footwear :
23 Reclaimed Rabber 3
2931 Rects hred rodber and Bt 1 h "

384 Rudber and Plastics Hose ting - r S. ose...

Wil Rodber and plastics Boee and Mu-lf"“’304] RUbbe /p a

308 Fadricated Robder Producta, nec

o

w

»m

Meorieated mﬁ;‘«mwvd;c'u [ ]
Miscellanesus jes Productis :
Miacellanecoun plantice mn-——-———-—-—-3079-?‘1sc. P"aS. pY‘OdS. M i

more ——p
KEY L

OUR SEARCH: M = some metric activity; several companies produce hard
metric products; insubstantial investment

m = 1itt!e metric activity; one or two companies produce hard
metric products; produce metric using customary units.

C = Products produced and measured in customary units; some
dual labelling but for all pruposes no metric production,

NBS: * = Inc1gded in the list of industries likely to be affected by
metric conversfon contained in U.S. Metric Study report '
The Manufacturing Industry (1971).

ANMC: Letters refer to High, Medium, or Low levels of sector planning
according to ANMC Sector Status Update (4/81).

USMB FILES: X = a review of material in USMB files indicates some metric
activity. This activity ranges from hard metric products
to dual labelling or plannina future conversion. This
Tisting is more inclusfve than our M, m, C categorization,
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EXHIBIT 18 (Continued)

RESULTS FROM SEARCHES

MANUFACTURING INDUSTRIES
LIKELY TO HAVE METRIC ACTIV.

REPORTS OF METRIC ACTIVITY

MANUFACTURING INDUSTRIES
CONTACTED IN OUR SEARCH

OUR SEARCH

NBS | ANMC

ysMB
FILES

3  STONE CLAY, AND GLASS PROD.
ucrs

ST Fat Glase

211 Fat glam

323 Glase and Glasewure, Pressed or Blewy

3221-Glass containers

311! Clham
3229 Preesed and blown glam, Bee
3123  Preducts of Purchased Glang
3231 Products of purchaced glase
34 Cement, Hydroulle

3241 Cement, dyd

328 Strectaral Clay Preduetc

3251 Brick apd atructursl clay s

323 Ceramic wall and Soor tile

3234 Clay refractories

3239 Stroctursl clay products, aee

I Pottery snd Relsted Products

321  Viteeons plambdlag Sxtures

I%3 Vitreous chins food utennlls

3243 FMoe cartheawnre food utensile

S264 Porcelaia electrical supplies

3269 Pottery producta, aec

3121 Cantrete, Gypeum, and Plaster Preduch
3211 Coocrete block and brick

3273 Oomcrete products, see

3273 Ready-mized concrete

34 Lime

3278 Oypeum products

318 Cut Stene snd Stene Predects

3281 Cut #tove sdd stone producta

29 Mise. Nenmetsllic Mineral Products
5291 Abrasive products

3298 Asbestos prodwcts

3291 Gaeskets, paching and sesliag deviesd
3398 Minerals, ground or treated

3294 Mioeral wool

3191 Nouoelny refractories

29 N Ne = 1 products, aee

38 PRIMARY METAL INDUSTRIES

381 Blast Farnace and Basic Steel Predechs

313 Blast farnaces and steel mill

3313 Rlectrometallurgical pmdsects

3315 Steel wire and related products

216 Cold Nalsdisg of see! shapee """
17 Steal pipe and tedes

43241-Cement, hydraulic

| 3293-Gaskets, packing...

3312-Blast furnaces/mills
3313-Elect-metal. prods.

3316-Cold finishing

22 lres end Steel Foundries
11 Nrey row foundries

5128 Melleable iros foundries
5324 Stesl luvesttnent foundries
B2 Bteel found

3317-Steel pipes/tubes

3325-Steel foundries nec

. Bec
133 Primary Neafervess Metsls
1Mt Primary copper
NI Primary imd
1133 Primary sine
b ¢ 1234 Primary slowinem
: 839 Primary sceferrous metale, see
84 Secendary Nealerrens Metes
:‘ :':'“-n sonferrens metaly """
@veue Rolling and Dvewing
3Nt Copper rolling 80d @1 Wing cmcvammmm"""]

B4 Alewminvm entreded productio

S35 Aluminem epeet, plate, 08¢ 190 mcmmnmeeed

3341-Secondary Nonferr...

-3351-Copper rolling/draw.
3353-Alum. sheet/plate...

1355 Alemiswm rolling a4 drawing, mee
; 5356 Nonferrows rolling snd Gruwing

; 87 Noaferrews wire draming & lasele
8 20 Meaferrees Poendries ""\\\1

W Atvmtnve feunbrier—

BE Brees, Vrevee, 00d copper

% Metal best treating
9 Primery mets! producta, bes

3354-Alum. extruded prod.
3355-Alum. rolling/draw.

3357-Nonfer. wire draw..
3361-Alum. foundries
3362-Brass/bronze/copper
3369-Nonfer. foundries

3356-Nonfer. rol1ing/draﬁ.

* % * %

o3 3o

* %  » %
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EXHIBIT 18 (Continued)

RESULTS FROM SEARCHES

MANUFACTURING INDUSTRIES {

MANUFACTURING IHDUSTRIES

REPORTS OF METRIC ACTIVITY

LIKELY TO HAVE METRIC ACT1V.JCONTACTED IN OUR SEARCH | QUR SEARCH || NBS | ANMC USHE
FILES

t« PABRICATED METAL PRODUCTS 1

i :': f.':um"h o 3411-Metal cans M * 1 M

e Toe oot Barteare—]3412-Metal barrels, drum. C l

Nrs Trand end sdge toola see——————73423-Hand/edge tools nec c '

Mk Hans sawe and me blages — ———43425-Hand saws/blades m

;::| :\:l:m::;:‘»:,n.:.:ng. Except * *:e—j3429-Hardware nec M

e e xet it ———1]3433-Heating equip.... M *

344 Fadricated Structaral Metal Products

it Fanricated -trnnnnldneul 13441 -Fab. struc. metal m * X

3 T e o v w3402 Metal doors, sash...| € * y

M Bhee etal work - . /

‘“‘: Ar:cb:t:-h:‘rll "’uhﬁ3444-5?\eetpmgt:1wzg k M * Y

:ﬁ :n?nanmunummmn 3449-Misc. meta) wo:k . v
iscellaaecus metal vork—-—._..ﬂ‘ - . m ) ~

13 Yrew Machine Producta, Bolts, ot H

161 Acrvw machise ,mm-—ﬁMSI-Screw mach. prods. m *

3h Mo Forstaen ood Sttt 3452-Bo1ts, nuts,.. M * B

% e |

lz A\nnmot';:n mm:‘ln"‘-———————-———‘-3465-Autom0tive Stampings M )

M Crawas yod closoe 3466-Crowns & closures M |

W Mol Sevicen mee . ——3469-Metal stampings nec M |

M Prs [T '

uny u.:f'mf..;”:::lfﬁm servics ————43479-Matal coating/svcs. ¢ ‘

348 Ovrdnance snd Accessorien, nee

112 3oall arme smmaaition H

14ns Ammaoiticn, exe. for small arms, bee }

14 Beell srms

e e . |

W\ Mol wriagn excest wire 3493-Steel springs,.. m

e Wi e 3494-valves/pipe fittings c *

3196 Mise fabricated wire pmm\ 3495-Wire springs C

. e ttings 3496-Misc. fab. wire prod C

2499 Pudriceted metal prodocts, 3498-Fab. pipe/fittings c * $

3499-Fab. metal prods. m

R —ma et it e a L e

e ——

ki ke - di bem o s
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EXHIBIT 18 (Continued)

RESULTS FROM SEARCHES

MANUFACTURING INDUSTRIES
LIKELY TO HAVE METRIC ACTIV.

REPORTS OF METRIC ACTIVITY

MANUFACTURING INOUSTRIES
CONTACTED IN QUR SEARCH

OUR SEARCH

N8BS

ANMC

SMB
FILES

%  MACHINERY, EXCEPT ELECTRICAL
351  Enginsg and Turbines

3511 Turdisees apd turbine geoerstor sets
3519 loterpa! combustiod engines, Bee

333 Parm asd Garden Machinery

1523 Parm mecdivery 804 eqdIPWEnt =]
2524 lawa e0d guerdes Mqripmett————— 4
383  Coenstrection snd Rel: tod Machinery
3531 Conntruction MachiBe: .——mecemsmermm——
1533 Minipg machiverye——0 . . I
3533 Oil field macbloery.
15M FKlevators sod moving stalrwys

3538 Conveyore and conveying equipment .\_r3535_conveyors & equip .

353¢ Holnts, cranes, and movorsile
1537 Todostrial trucks t0d tractors
354 Metslworking Mschinery

3541 Machioe tools, metal cutting (m——'—"—'{

3543 Marhine tools, metsl forming ¢ b

1544  Bpecial dies, tools, Jige & fAztures e |
3548 Machine tool sccemor

3546 Power driven hand too:‘\‘
3847 Rolliag mill machive \
3549 Metalworking mlcbl;&:N
355 Special Indastry Machinery \
3551 TFood products mschinery.

1312 Texele macdisery \
3833 Weoiworking machinery.

B34 Puper induatries ncblm\%

3538  Pricting trades machinery
1339 Specia! Industry machinery,

336 General Indastrisl Machinery
1541 Pumps and pomplog eqalpment.
3542 Ball snd roller bearin \

1563  Alr and grs compresmol

3384 Blowers and fu

1565 Imdustrial m:\
pa )

1348 Bpeed changers, drives and ges
3547 (sdusriai mmmnudonnc\ \
1548

Power tranamiasion equipment, X
3549 Ge< erul industeial @achinery,
357 Ofce and Computing Machines \
337 Typewriters
1373 Plectronic cowpoting egolpment
357¢ Ceicuiatiog sod accouating machioes
1576 Sceies and Dalances, exc. laboratory,

157% Ofice mechines, .tc\

%8 Refrigeration and Service Machinery
381 Awtomatlc merchandlsing mechines
3582 Commercial laondry equipment

3543 Retrige stion s0d heating eqoipment
A5A6 Mesor ing and dispensing pumpe

3589  Bervi.e Indostry mechlnery, nee

19 Mise. Machiaery, Except Electrical
3392 Cardaretors, pistosa, rings, AL T

8509 Machisery, except electrical. -\

n 13533-0i1 field mach.

13541-Mach. tools,cutting

3523-Farm mach. & equip.
3524-lLawn/garden equip.

3531-Construction mach,

3532-Mining mach.

3542-Mach. tools, forming
3544-Spec. dies, tools...
3545-Mach. tool acces.
3546-Power driven hand t.
3547-Ro11ing mill mach.
3549-Metal working mach.
3551-Food products mach.
3553-Woodwork mach.
3554-Paper ind. mach.
3555-Printing ind. mach.
3559-Spec. ind. mach.
3561-Pumps and equip.
3562-Ball & roller ...
3563-Air & Gas compressor:
3564-Blowers & Fans
3565-Ind. patterns
3566-Speed changers...
3567-Ind. furnaces/ovens
3568-Power transmissions
3569-Gen. ind. mach.
3576-Scales & balances
3579-0ffice machines
3585-Refrig. & heating
3589-Serv. ind. mach.
3592-Carburetors, pistons
3599-Mach. exc. elect.

. O3IOOX
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EXHIBIT 18 (Continued)

LEVEL OF METRIC ACTIVITY IN SELECTED INDUSTRIES: RESULTS FROM SEARCHES

TY
MANUFACTURING INDUSTRIES  |MANUFACTURING InpusTRIES | REPORTS OF METRIC ACTIVI

LIKELY TO HAVE METRIC ACTIV.|CONTACTED IN OUR SEARCH | our SEARCH|| NBS | AanmC ??ﬁ?s

%  ELECTRIC AND ELECTRONIC L/M
EQUIPMENT

M1 Electric Distributing Equipment

i1 Treneformers

3613 Bwilchgrar 2a0d ewitchboard appe ratus

362 Rlectrical industrial Apparatas

3621 Motors and generstors - m *
312 Induetris] comrols """ | 3622-Industrial controls
. 31423 Weiding apperatos, electrie

3624 Carbon and graphite products
[ 3829 Zlectrics) Indos. riad spparatus, nee
343 Hexechold Appliances : *
3531 Houseliold conking equlpment = — omes=y 363] -Househo] d cook] ng c X
3532 Hounehold refrigerntors and freesers
3533 Hooaehold lauvodry equipment
3834 Flectric dousewnres and fane
3835 toomebold vacuum cleaners
363 Bewlng machines

3838 Hoasehold sppllances, pee 4
384 Electrie Lighting and Wiring Equtpment . t .
41 Fiexric lampe i
3443 Currenl carrying wiring devices 3 *

3844 Noncurreot<s rrying wirlng devices =" | 3644‘N0ncur . carryl ng... m ’

3645 Rexdentlial ilghtling fixtures

3644 ommerciat lighting fixtures

9447 Vogtcaiar lghting equipment

4% MMk eqoljemeot, nee

3%  Radis and TV Receiving Equipment
3631 Raatsend TV recelving mts

852 Fuonoqraph records

8 Tommunication Equipment

I6L1 Telephone and teleaTaph spraretuy =" | 3661 ~T81 N & Te] * apparat ’ g * X
3662 Radio and TV tcation - i R

367 Flectronlc Components and Accessories 3662 Rad]o & Tv comm
1 Fiectron tubes, receiving type

3672 Tawnode ray televislon picture tubee

3613 Flectron tubes, transmitting .
W14 Semiconductors and related devics ———— 3674-Semiconductors. ..

318 Electrouic capacitors

% F ronlrc resist .
U1 Fletronie :o'u‘.'.:?mmmn.——-——{ 3677-Elec. coils & trans.
378 Fiectronle coanectors | 3678-Electronic connect.
1679 Firtronic components, nee
38 Mise. Electrieal Equipment & Supplies 3679~
331 Urrage batteries

3% P betterien, 4 d wet
333 X rey 2ooaretas 85d rabewm 3693-X-ray apparatus

3m Erecrnesl woipmest & veroion, se——1 3699-EleC. equip/supply

o
*

" components

oo 333
*

—

¥ TRANSPORTATION EQUIPMENT ]
¥l Moter Yehicles and Equipment l
11 Mowe rehicles ar | car bodles ]
115 Traek vnd bus o cenm 3713-Truck & Bus bodies N 0
3714 Motor vehicle parts 808 20CPMON Mg 37]4-M0t0r Veh. PaY‘tS s m .
3718 Truck tratlers
37t Alrcreft and Parts
3721 Atrcraft
3726 Atrcruft encines And engine parts 3 * .
3128 Alrcraft equipment, nec 3728-Aircraft equip. c : X
173 Ship and Boat Building and Repalring
3731 ShIp byilding sod repaliring
1732 Roat huildiog aod repairing i C ’
174 Railroad Equipment - N
M Rt Caupmen 3743-Railroad equip

© Motereycles, Bicycles, and Parts

1 Matereroisa bicyeies, and parts
4 Guided Minsiles, Space Vehlcles, Porte
4 flulded misalies und space vehleles

Ao wieasdere 1 3769-Space veh. equip. c

M Miscollancous  Transperistisn Egquip-
meMt

7191 Travel truilers and P

179 Tesks aod tank Components

1199 Tius . ortation mulpment, e

(]
»
><

3792-Travel trailers...
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EXHIBIT 18 (Continued)

RESULTS FROM SEARCHES

MANUFACTURING INDUSTRIES
LIKELY TO HAVE METRIC ACTIV.

REPORTS OF METRIC ACTIVITY

MANUFACTURING INDUSTRIES
CONTACTED IN OUR SEARCH

OUR SEARCH

NBS

ANMC

UsSmB
FILES

.t

111
2

-
pL- ]
]
s

132
184t
3843
1843
81
381

nn

INSTRUMENTS AND RELATED
PRODUCTS
Engineering & Sclentific Instrements
Eagtoeering & sclentific lnstromentsn——
Measaring and Controlling Devices
Environments] controle
Procees control INMruments ——— e
Fluld metess 22d counting de (el e
Iostruments to measore electricitY e |
Measuring & coatrolling devices, nec
Optical Instruments and Lenses —~
Optics! instromenis and leases
Med!cal Instrumenta and Supplies

3811-Eng. & Sci. Inst.

 3823-Process Control Inst
3824-Fluid meters...
3825-1Inst./measure elec.
3829-Measuring & Control.

3841-Surg. & Med. Inst.

8urgtcal and dicel ipstr
Sargicel appllences snd supplies
Dental equipment and suppl!

3843-Dental Equip/Supply

Ophthalmie Goods

Opbdthsimic goods

Phetographic Equipment and Supplies
Photographic equipment and supplies
Watches, Clocks, and Watcheases
Watches, clocks, and watchcases

MISCELLANEOUS MANUPACTURING
INDUSTRIES

Jewelry, Silverware, and Plated Ware

Jeweiry, precious metal

Stlverware anod plated ware

Jewelery' materials & lapldary work

Mosical Inetraments

Mustical lostrumeots

Toys and Sporting Goods

Dolla

Games, tors, and children‘s vebicles

Sporting snd sthletic goods, nec

Pena, Pencils, Office and Art Supplies

Peos and mechanicsl peacils

Lead pencils sod art goods

Y.arking derices

3953-Marking Devices

Carbou paper and inked ribdons
Costume Jewelry and Notlons
Costo e jewelry

Artifcis) Sowers

Buttoos

Needles, pine, and festesers
Miscellanecus Manafectares
Brooms and bdrushes

Slgne sad advertistag dlsplays
Bartal caskets

Hard surface floor coveringe
Manufactoring (ndastries, nee

3999-Mfg. Indus., nec
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